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HELICOPTER  MANAGEMENT 

A  fire  crew  hoarding  a  helicopter  for 
transport  to  a  remcjte  spike  camp  or 
to  the  fireline  is  a  common  sight.  The 
management  of  helicopter  use.  how¬ 
ever,  is  an  increasingly  complex 
task.  It  requires  training,  experience, 
and  an  understanding  of  the  larger 
mission  of  the  organization.  The 
cover  photo  shows  a  fire  crew  hoard¬ 
ing  hut  not  hound  for  the  fireline. 
This  crew  is  assisting  in  the  Big 
Thonq^son  Canyon  flood  search  and 
resr'ue  effort.  The  management  of 
heliciqjter  use  at  Big  Thompson  was 
similar  to  that  on  a  large  fire.  See 
page  13  for  a  rliscussion  of  this  as¬ 
signment.  (Cover  photo  hy  Fort  Col¬ 
lins  Coloradoan .) 
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Remote-Site  Communications 
Via  Sateilite 

John  R.  Warren 


Figure  1. — Transportable  earth  station  antenna  assembly. 


John  Warren  is  an  electronic  en¬ 
gineer,  Pacific  Saulhuesl  Forest  and 
Range  Experiment  Station,  Berkeley, 
Calif.  Mr.  Warren  is  stationed  at 
Riverside,  Calif. 


\\  heti  an  inci(lt"nl  coinniaiKl  |)i),sl  or 
tiro  camp  i.s  cstalilis'hcd.  commuinca- 
tion.s  are  ncedml.  Many  times  the 
communications  can  he  |)ro\ided  l)y 
radio  or  hv  commercial  telephone 
lines  hroufilit  in  hv  the  local  phone 
compan\.  Ihit  in  a  retnote  location, 
miles  from  the  nearest  phone  lines 
and  hampert'd  hv  distance,  terrain, 
or  overloading  of  radio  channels,  out¬ 
side  communications  mav  lie  unsatis- 
factorv  or  nonexistent.  In  an  interac- 
ti\e  system  utilizing  fire-spread  mod¬ 
els  and  interagencN  coordination  of 
resources  and  status,  such  as  that 
planned  for  h  I  K KS(^( )l’h. .  reliable 
communication  links  are  mandatory. 

The  use  of  trans|)ortahle  earth  sta¬ 
tions.  working  in  conjunction  with  a 
satellite,  can  jirovide  the  necessary 
|)ositi\e  Communications  links.  This 
was  demonstrated  in  the  George 
Washington  National  Forest  near 
Harrisonliui g.  \  a.  on  July  29.  1976. 
Gomsat  Lahoratories  provided  the 
earth  terminal  and  ojierating  person- 
md.  The  f  IHf.SfiOl’F.  I’roject  of  the 
Pacific  Southwest  Forest  and  Range 
Experiment  Station  sponsored  and 
coordinated  the  activities.  The  Goin- 
munications  Technology  Satellite 
(Gl'S)  was  used  as  the  satellite  relay. 

System  Description 

satellite  jilaced  in  eipiatorial 
orhit  at  an  altitude  of  about  22.309 
miles  will  have  an  orbital  period  of 
24  hours.  It  will,  therefore,  appear 
stationarv  from  an\  point  on  earth. 
Such  satellites  are  called  synchro- 
Continued  on  next  page 


Spring  1977  3 


REMOTE-SITE 

COMMUNICATIONS 


from  page  3 


nous  or  geostationary.  Tliere  are  sev¬ 
eral  eomniercial  anil  special-purpose 
synchronous  satellites  now  in  orliit. 

For  technical  and  regulatory  rea¬ 
sons,  the  coininercial  satellites  are 
not  currenllv  usable  with  small  trans¬ 
portable  earth  stations.  Ihe  reasons 
primariU  invobe  potential  interler- 
ence  with  terrestial  mierowa\e  sys¬ 
tems  in  the  same  ireipiency  baml 
satellite  interference  caused  by  an¬ 
tenna  beam  width  and  satellite  spac¬ 
ing  considerations. 

Karth  stations  ma\  transmit,  re¬ 
ceive.  or  more  commonly,  both 
transmit  and  recei\  e  eleclromagnel  ic 
signals  to  and  Irom  a  satellite,  d  he 
signals  may  be  used  to  conye\  voice, 
video,  or  other  lyjies  ot  data  and  in- 
lorniation.  TypualU.  two  or  more 


earth  stations  work  in  a  diijilex  mode 
(simultaneous  transmission  and  re¬ 
ception)  using  the  satellite  as  a  relay. 

The  CTS  is  a  joint  Caiiada-T.S. 
ex|)eri mental  satellite  incorporating 
new  teidinology  which  makes  it  di¬ 
rectly  suitable  for  small  earth- 
terminal  use.  ddie  (ITS  uses  higher 
power  than  previous  satellites.  It  has 
a  200  watt  traveling  wave  lube  (T^  d  ) 
amplilier  and  a  highly  sensitive,  high 
gain  parametric  amplifier  receiver 
with  a  tunnel  diode  amplifier  backup. 
Idle  (TbS  operates  in  the  12  to  14 
(IfdZ  band  whith  reduces  the  beam 
width  and  |)ermits  smaller  antenna- 
dish  sizes. 

Transportable  emergency  earth 
terminal  experiments  are  being  con¬ 
ducted  1)\  Comsat  Laboratories  as 


part  of  the  CTS  technology  extension 
experiments.  In  all  the  [lotential  ap¬ 
plications.  the  main  thrust  is  to  per¬ 
mit  the  use  of  low’er  cost  earth  sta¬ 
tions  by  a  variety  of  users  in  their 
own  disciplines. 

Idle  electronic  components  of  the 
earth  station  used  in  the  test  were 
contained  in  a  small  van  which 
pulled  a  trailer  containing  a  power 
generator  and  the  4-foot  flish  an¬ 
tenna.  Figure  1  shows  the  antenna  in 
the  foreground  and  the  van  in  the 
background. 

A  single  telephone  link  was  used 
foi'  the  demonstration,  but  up  to  five 
Could  be  accommodated.  An  addi¬ 
tional  phone  link  was  used  lor  setuji 
and  (  heckoiit  activities.  Two-way 
continued  on  page  19 


Figure  2. — Transportable  earth  station  in  field  operation. 
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Predicting  Major 
Wiidiand  Fire 
Occurrence 


Edward  A.  Brotak  and 
William  E.  Reifsnyder 

Use  of  Weather  Maps 

During  a  (liX)Ught  periud  uluui  the 
l)uil(l-u|)  index  is  very  liigli.  VNildfires 
are  coninion.  On  sutne  days,  these 
small  fires  (|uicklv  get  out  of  hand, 
and  some  heeome  major  fires.  Ob¬ 
viously,  any  foreeasting  method 
which  could  determine  when  these 
major  fires  were  likeK  to  occur  would 
he  most  useful.  The  following  de¬ 
scribes  siuh  a  |)redictive  srheme 
using  readilv  available  weather  maps. 
I\()  calculations  are  necessary,  just 
recognition  of  certain  clearlv  defined 
situations. 

rile  original  data  analyzed  con¬ 
sisted  of  52  fires,  each  burning  .5,000 
acres  or  more,  in  the  Fiastern  I  nited 
States  from  196.3  to  1973  (see  fig.  1 ). 
Of  [larticular  concern  were  major  fire 
runs,  periods  of  time  when  the  fire 
was  probably  uncontrollable  due  to 
the  prevailing  weather  conditions. 
Figure  2  is  an  idealized  surface  map 
showing  where  these  major  fire  runs 
occurred  in  relation  to  the  existing 
fronts  aiul  high  and  low  pressure 
areas.  Certain  regions  were  obviously 
prone  to  large  fires. 

The  region  immediately  liehind  a 
dry  cold  front  is  the  most  dangerous. 
Strong,  shifting  winds  are  the  appar¬ 
ent  cause.  Strong  southerly  winds 
ahead  of  the  cold  front  can  also  cause 


Eduard  .4.  Brotak  is  a  Research  .45- 
sistant,  and  William  E.  Reifsnyder  is 
Professor  of  Eorest  Meteorology  at  the 
Yale  School  of  Eorestry  and  Environ¬ 
mental  Studies,  Sew  Haven,  Conn. 


Figure  1. — Locations  of  all  fires. 

control  difficulties.  Obviously,  if  sig¬ 
nificant  precipitation  occurs  with  the 
frontal  jiassage,  fire  danger  will  not 
be  great. 

.Another  region  of  great  danger  is 
in  the  warm  sector  of  a  strong  low 
|iressure  area  (as  indicated  by  the 
cluster  of  runs  to  the  east-southeast 
of  the  low  m  figure  2).  There  were 
two  dilferent  types  of  low  pressure 
areas  involved  with  major  fires.  One 
was  the  Rocky  Mountain  low  which 
produced  dangerous  fire  conditions  in 
the  Plains  and  midwestern  States. 
The  other  kind  of  low  was  a  storm 
which  moved  easterly  through  south¬ 
ern  Canada  producing  dangerous  fire 


conditions  in  the  Great  Lakes  States 
and  in  northern  New  Kngland.  Major 
lows  in  the  Kastern  I  nited  States  are 
almost  always  accom|)anied  by  pre¬ 
cipitation. 

If  only  the  surlace  maps  are  avail¬ 
able,  then  these  dangerous  situations 
can  oidv  l)e  distinguished  from  other 
similar  situations  by  a  c  loser  exam¬ 
ination  of  the  ma|).  Dangerous  frontal 
situations  will  be  characterized  by 
strong  winds,  a  tight  pressure  gra¬ 
dient,  ancl  little  or  no  |)recipitation 
with  the  frontal  passage.  Dangerous 
conditions  around  low  pressure  areas 
usually  depend  on  preci|)itation  oc¬ 
currence. 

Continued  on  next  page 
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Figure  2. — Idealized  surface  map  showing  locations  of  all  fire  runs. 

(CFA — following  cold  frontal  passage;  CFB — preceeding  cold  frontal  passage; 
WSL — warm  sector  of  low;  WS — warm  sector  of  high). 
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If  tile  u|>per  air  maps  ai 
able,  these  (laiigeious  situations  are 
miieh  easier  to  determine.  Strong 
eold  fronts  are  distinguished  from 
weaker  fronts  Iiv  the  presence  of  in¬ 
tense  u|)]ier  level  troughs,  readilv 
a|)parent  at  the  .5fl()-millihai  (—  .v.iOO 
m)  level.  I'he  intensitv  (d  these 
troughs  is  detertninerl  hv  the  radius 
of  curvature  which  was  usuallv  6K) 
km  or  less  lor  the  study  fires.  Figure 
3  shows  that  the  most  dangerous  con¬ 
ditions  are  associated  with  the  south¬ 
eastern  portion  of  the  trough. 

I  he  likelihood  of  preci|iitation  is 
best  determined  from  the  8.50- 
millihar  (~  1.500  ml  ma|).  Significant 
moisture  advection  at  this  level  in 
coniiinclion  with  an  upper  trough 
usuallv  produces  [irecipitation.  Onlv 
if  the  dewpoint  depression  of  the  air 
at  this  level  u|iwind  of  an  area  is  5°C 
or  more  is  precipitation  unlikelv  and 
major  lire  occurrence  possible. 

Fortunately,  the  develo|)ment  of 
major  low  |)ressure  areas  and  the 
[lassage  of  strong  cold  fronts  are  nor- 
mallv  associated  with  precipitation. 
It  is  on  those  rare  occasions  when 
[irecipitation  does  not  accom[)anv 


these  systems  and  fuel  conditions  are 
severe  that  major  fire  occurrence  is 
likely. 

Use  of  Local  Wind  and 
Temperature  Profiles 

d’he  preceeding  section  describes 
the  use  of  readilv  available  weather 
maps  for  the  routine  jirediction  of 


major  wihlland  fires.  In  this  section, 
we  shall  descrilie  how  to  use  local 
wind  and  temperature  profiles  to  de¬ 
termine  dangerous  fire  conditions, 
for  all  .52  fires,  wind  and  tem[ier- 
atiire  data  from  the  surface  to  It). 000 
feet  (.3050  111)  were  plotted  and 
analyzed  tor  one  or  two  nearby  first 
order  weather  stations  lor  times  just 
before  and  just  alter  the  fire's  run. 
from  these  data,  characteristic  pro¬ 
files  weie  determined  whii  li  coiild  be 
used  as  predictive  iiuidels. 

Strong  surface  winds  are  a  jirerei]- 
iiisite  condition  lor  major  wildland 
fires.  However,  an  examination  of 
onlv  tbe  surface  winds  is  not 
adeijiiate  for  jireilictive  purposes. 
Observed  surface  winds  are  not  al¬ 
ways  representative  of  actual  condi¬ 
tions.  Ibis  is  especially  true  in  the 
morning  wlum  the  nocturnal  inversion 
often  produces  weak  surface  winds.  It 
the  winds  above  the  inversion  layer 
are  strong,  the  [lotenlial  for  strong 
surface  winds  in  the  afternoon  is 
gi'cat.  Tojiogiaphic  effects  can  also 
jirodiice  seeminglv  low  surface  wind 
speeds,  but  again  if  the  wind  speeds 
above  the  surface  are  high,  strong 
gusts  can  lie  ex|iecled  at  the  surface. 

A  wind  profile  characteristic  of 
most  major  lire  situations  is  shown  in 


Figure  3. — Idealized  500-millibar  map  showing  locations  of  all  fire  runs. 
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Figure  4. — Characteristic  wind  profile. 
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Figure  5. — 950-850  millibar  temperature  difference  for  all  fire  runs. 


figure  4.  Surface  wind  speeds  always 
exceed  15  mi/h  and  are  usually  20 
mi/h  or  greater.  Wind  speeds  at 
10,000  feet  (3050tn)  were  almost  al¬ 
ways  40  mi/h  or  greater.  The  ahoye 
figures  can  he  considered  as  critical 
values  for  major  fire  oc'currenee. 

The  association  of  major  wildland 
fires  with  low-level  jets  (wind  maxima 
within  10,000  feet  of  the  surface 
where  the  wind  speed  is  5  mi/h  (2.2 
ms~M  greater  than  a  thousand  feet 
above  or  below)  was  a  significant 
finding  of  this  research.  A  third  of 
the  wind  profiles  showed  such  a  jet. 
Certain  synoptic  situations  were  more 
favorable  for  the  jet's  oceurrence. 
Most  freipient  were  the  jjrefrontal 
jets,  southerly  wind  maxima  just 
ahead  of  the  surface  cold  front. 
Another  southerly  jet  was  often  noted 
in  the  warm  sector  of  the  common 
Rocky  Mountain  low  jiressure  area.  A 
postfrontal  jet,  a  northerly  wind 
maximum  behind  the  surface  cold 
front,  occurred  on  a  number  of  occa¬ 
sions.  Low-level  jets  were  also  occa¬ 
sionally  noted  along  the  east  coast 
and  seemed  to  be  associated  with  the 
sea  breeze  front. 

Altbough  not  a  prere(|uisite  condi¬ 
tion,  the  occurrence  of  a  low-level  jet 
happens  frequently  enough,  es[)e- 
cially  under  certain  f)atterns,  to  be  an 
important  factor.  If  present,  the  au¬ 
thors  believe  that  the  low-level  jet 
will  increase  surface  wind  speeds  and 
gustiness  by  downward  transport  of 
momentum.  The  importance  of  this, 
especially  on  the  worst  fire  days,  is 
probably  to  make  bad  conditions 
even  worse. 

It  has  long  been  believed  that  at- 
mospberic  instability  was  associated 
with  major  wildland  fires.  In  an  at¬ 
tempt  to  determine  some  characteris¬ 
tic  values  of  this  parameter,  certain 
lapse  rates  were  examined  for  each 
fire  situation.  Llsitig  the  standard 
pressure  levels  given  in  the  sound¬ 
ings,  the  lapse  rates  that  were  used 
were  950-850  millibar,  850-700  mil¬ 
libar,  and  8.50-500  millibar. 

The  950-850  millibar  (~  2000  to 
~  5000  feet.  ~  600  to  ~  1500  m) 
temperature  (AT)  avoids  tbe  variability 
of  surface  tem|)eratures  and  the  occur¬ 


rence  of  surface  based  inversions,  but 
is  stiU  greatly  influencetl  bv  daily  solar 
heating  and  is  proljably  a  local  rather 
than  macroscale  parameter.  .\s  shown 
in  figure  ,5.  the  vast  majority  of  fires, 
92  percent,  occurred  when  the  lapse 
rate  between  these  levels  was  steeper 
than  the  standard  atmosphere  value 
(AT  =  6.0°C).  Superacliabatic  la[ise 


rates  were  noted  on  a  number  of  fires, 
riuis  a  temperature  difference  of  at 
least  6°C  between  the  9.50  and  850 
millibar  levels  apjiears  to  be  a  neces¬ 
sary  condition  lor  major  fire 
occurrence. 

The  8.50-700  millibar  AT  dejiicts 
the  lapse  rate  between  ~  5000  and 

Continued  on  next  page 
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Figure  6. — 850-700  millibar  temperature  difference  for  all  fire  runs. 


Figure  7. — 850-500  millibar  temperature  difference  for  all  fire  runs. 


~  10,000  feet  1.500  to  ~  3050 
m).  and  instal)ilitv  at  those  heights 
Would  |)robal)lv  he  maeroseale.  As 
shown  in  figure  6.  in  general,  a  tem¬ 
perature  differenee  of  at  least  10°C  is 
associated  with  tnajor  fires.  This 
value  is  close  to  the  standard  atmos¬ 
phere  lapse  rate.  The  1.5.0°  to  1.5. 9°C 
category  encompasses  the  dry  adiaba¬ 
tic  lapse  rate  which  is  the  maximum 
that  could  l)e  expected  for  these 
heiglits. 

The  850-500  tnillibar  AT  de[)icts 
the  lapse  rate  between  —  5000  and 
~  18,000  feet  (~  1.500  to  ~  5500 
m).  A  temperature  difference  of  26°C 
is  the  standard  atmosphere  lapse 
rate.  A  temperature  tlifference  of 
40°C  to  ll°C  is  the  dry  adiabatic 
lapse  rate  and  windd  be  remarkably 
unstable  for  this  level  in  the  atmos¬ 
phere.  As  shown  in  figure  7,  about 
7.5  percent  of  the  fire  runs  occurred 
with  a  temperature  difference  of  26°C 
or  more. 


EDITOR’S  NOTE 

Tlie  coniplrle  results  ul  this  research  project 
are  presented  in  A  Synoptic  Study  of  the 
Meteorological  Conditions  Associated  with 
Major  Wildland  Fires  hv  PhA.  (irotak,  a  Ph.l). 
dissertation  at  the  Yale  Scliool  of  Forestry  and 
Environmental  Studies.  Copies  of  this  paper 
are  available  upon  re<juest  to  the  author.  The 
research  was  supported  l)V  tlie  Atmospheric 
Science  Section  of  the  National  Science  Foun- 
dation.  ^ 
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Fire  Behavior  Research  in 
Ontario 


Specific  topographic  and 
fuel  characteristics 


Past  and  present 
weather 


Fire  Weather  Index  |FWI) 


Figure  1. — Structure  of  the  Canadian  Forest  Fire  Danger  Rating  System. 


Brian  J.  Stocks 


At  the  re(|iiest  of  I^roviiicial  forest 
fire  control  agencies  in  (ianada. 
an  im[)rove<l  system  of  forest  fire 
danger  rating,  develo[)ed  by  the 
Canadian  Forestry  Service  (CFS)  was 
introrluced  across  Canada  in  1970. 
The  Canadian  Forest  Fire  Weather 
Inde.x  (f'WI),  which  constitutes  the 
first  family  of  indices  in  the  Canadian 
Forest  Fire  Danger  Rating  System 
(see  fig.  1),  has  thus  been  in  use  na¬ 
tionally  for  approximately  7  years. 

The  second  family  of  indices, 
known  as  fire  behavior  indices  (for¬ 
merly  burning  indices),  is  currently 
being  flevelo|)ed  in  many  parts  of 
Canada  as  an  ongoing  CFS  fire  re¬ 
search  effort. 

The  FWT  (Canadian  Forestry  Serv¬ 
ice  1976,  Van  W  agner  1971)  and  its 
component  codes  are  based  solely  on 
the  effect  of  past  and  present  yveather 
on  the  moisture  content  of  stand¬ 
ardized  fuels  com|)onents  and  are 
used  as  a  general  ])lamiing  tool  (men 
and  resource  allocation)  for  large  pro¬ 
tection  areas.  A  fire  behavior  index 
(FBI),  on  the  other  hand,  takes  fuels 
description  and  tojjography  into  ac¬ 
count,  and  provides  a  fire  manager 
with  specific  fire  behavior  iidorma- 
tion  for  major  fuel  types.  Important 
fire  behavior  parameters  such  as 
rates  of  spread,  intensity,  fuel  con¬ 
sumption,  and  crowning  potential  are 

Brian  Stocks  is  Leader  of  the  Fire  Re¬ 
search  Project  at  the  Great  Lakes 
Forest  Research  Centre  in  Sault  St. 
Marie,  Ont . 


expressed  (in  absolute  units)  in  rela¬ 
tion  to  tbe  F’W  I  and  its  component 
codes  for  specific  fuel  types.  Thus, 
yvhen  a  fire  manager  has  a  yvild  or 
l)rescribed  fire  in  a  certain  fuel  type, 
he  can  rely  on  the  FBI  to  |)rovide  him 
yvith  the  ty|)e  of  fire  behavior  informa¬ 
tion  he  neeils  to  make  control  deci¬ 
sions  and  to  develo|)  burning 
prescriptions. 

Across  Canada,  fire  liehavior  imli- 
ces  have  been  develo|)ed  for  s|)ecific 
logging  slash  fuel  ty|)es  (Muraro 
1971,  Quintilio  1972,  and  Stcjcks 
1972),  and  v\ork  is  currently  umler- 
way  in  various  standing  timber  fuel 
tyjjes  in  British  Columbia,  .Alberta, 
and  Ontario.  Regional  CF’S  estab¬ 
lishments  in  these  Provinces  are 
yvt)rking  in  fuel  ty|)es  considered  im¬ 
portant  by  Provincial  fire  control 
officials. 

Great  Lakes  Centre’s  Program 

In  Ontario  four  major  fuel  types 
have  been  identified  to  date,  and  an 
experimental  burning  program  has 


l)een  underyvav  since  1979.  Jack  pine 
(Pinas  hanksiana  Lamb.)  logging 
slash  was  the  first  fuel  ty|)e  consid¬ 
ered.  Tyventy-lour  ex|)erimental  burns 
were  carried  out  in  Kirkland  Lake 
District  in  northeastern  Ontario  in 
the  summers  of  1970  and  1971 
(Stocks  and  Walker  1972).  In  1972, 
in  northcentral  Ontario  24  bundng 
plots  were  established  in  a  mature 
(75  years  old)  jack  pine  stand  iti 
White  River  District.  In  1975,  an 
additional  22  plots  yvere  located  in  a 
dense,  immature  jack  pine  stand  (2B 
years  old)  in  Blind  River  District  in 
northeastern  Ontario  (Walker  and 
Stocks  1975). 

To  date  B  [dots  in  mature  and  14 
|)lots  in  immature  jack  pine  have 
been  successfully  burned.  A  yvet  year 
in  1973,  followed  by  record  wildfire 
years  between  1974  ami  1976,  have 
hampered  the  burning  |)rogram 
someyvhat. 

Recently  the  Ontario  Ministry  of 
Natural  Resources  (OMNR)  ex¬ 
pressed  concern  about  the  potential 

Continued  on  next  page 
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fire  liazard  being  createil  bv  large- 
scale  S[)ruce  budwcrtn  infestations  in 
northeastern  Ontario.  As  a  residt  ex- 
periniental  burning  plots  are  pres¬ 
ently  being  located  in  biulworin- 
killed  balsani  fir  {Abie.s  halsamea  (L.) 
Mill.)  in  Blind  River  District,  and 
burning  in  this  fuel  type  is  scheduled 
to  begin  in  1977. 

Location  and  Establishment  of 
Burning  Plots 


After  the  identification  of  impor¬ 
tant  fuel  types  for  which  fire  Ijehavior 
information  is  recpiired.  CFS  fire  re¬ 
searchers  from  the  Great  Lakes 
F\)rest  Research  Centre,  in  consulta¬ 
tion  with  OMNH  headtpiarters.  re¬ 
gional.  and  district  personnel,  select 
i7iutually  acce|)table  experimental 
burning  sites.  One-acre  plots  (2  x  .5 
chains)  are  laid  out.  and  firelines  are 
cut  around  each  plot  (see  fig.  2). 
Firelines  are  V-i  to  1  chain  in  width 
and  are  bulldozed  to  mineral  soil  to 
allow  vehicle  access.  An  effort  is 
made  to  make  plots  as  similar  as  pos¬ 
sible  with  res[)ect  to  topography  and 
fuel  loadings,  so  that  observed  varia¬ 
tions  in  fire  behavior  can  be  related 
directly  to  variations  in  fire  weather 
(as  ex|jressetl  through  the  F\^  I  sys¬ 
tem).  L.arger  plots  were  necessary  in 
budworm-killed  balsam  fir  areas  due 
to  the  heterogeneous  mixture  of 
s|)ecies  in  this  fuel  tv|)e.  As  a  result 
.5-acre  sipiare  plots  (7x7  chains) 
were  established  in  this  fuel  type. 

A  fully  erpiipped  weather  station  is 
located  at  each  burning  site.  Obser¬ 
vations  of  precipitation,  temperature, 
wind  velocity,  and  relative  humidity 
are  recorded  at  1,500  hours  daily  and 
are  used  to  calculate  the  F\X  I  and  its 
caunponent  codes. 

In  order  to  develop  properly  an 
f  BI.  it  is  flesirable  to  burn  under  as 
broad  a  range  of  these  weather  condi¬ 
tions  as  |iossible.  In  other  words, 
fires  under  low,  moderate,  high,  and 
extreme  conditions  are  necessary. 


Pre-Burn  Sampling  Procedure 

In  |)reparation  for  each  ex|)erimen- 
tal  fire  a  detailed  sampling  procedure 
is  carried  out  in  orrler  to  fully  docu¬ 
ment  the  fuel  com]>lex  ou  each  plot. 

A  10-percent  cruise  is  made  tt)  de¬ 
termine  the  diameter  class  distribu¬ 
tion  of  both  living  ami  dead  standing 
trees  on  each  plot.  Aerial  fuel 
weights  are  deteriiiined  by  destruc¬ 
tively  sampling  trees  located  outside 
the  burning  |)lots  but  in  the  same  fuel 
types.  From  this  sam|)ling.  a  table  re¬ 
lating  the  fuel  weights  of  various 
crown  components  to  tree  diameters 
and  heights  is  [iroduced. 

Dowiieil  woody  material,  such  as 
twigs  and  logs,  are  sampled  using  the 
line-intcrsect  method  (Van  Wagner 
196B).  and  herbaceous  vegetation 
weights  are  determined  by  systemati¬ 
cally  located  square-yard  samples. 
Understorv  s|iecies  fre(piency  and 
composition  are  also  fletermined. 

d  he  depth  of  organic  matter  on 


each  plot  is  satnpled  by  removing 
numerous  srpiaie-foot  samples.  These 
samples  are  then  sectioned  into 
1-inch  lawyers  aiul  a  bulk  density 
figure  determined  for  each  1-inch 
de]3th  of  organic  matter. 

Just  prior  to  ignition,  moisture  con¬ 
tent  sam|)les  are  collectetl  for  various 
fuel  categories  (foilage,  dead  and  liv¬ 
ing  twigs  and  branchwood,  litter,  and 
duff  layers)  in  each  burning  plot. 

Observations  During  Burning 
Period 

When  weather  conditions  are 
favorable  to  accomplishing  a  burn  ob¬ 
jective  and  when  fire  control  staff  and 
ecjuipment  are  available,  an  experi¬ 
mental  fire  is  ignited.  OMNR  fire 
control  personnel  are  responsible  for 
the  actual  ignition,  aerial  reconnis- 
sance.  and  mo|)up  of  each  fire.  The 
CFS  fire  research  group  is  responsi¬ 
ble  for  detailed  monitoring  aiul 
fl  oc  u  m  e  n  t  at  i  o  n  of  fire  behavior 
parameters. 


Figure  2. — An  aerial  view  of  a  portion  of  immature  jack  pine  experimental  burning 
plots. 
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Figure  3. — Experimental  crown  fire  in  immature  jack  pine  fuel  type. 


Ear'll  ex|)erimental  fire  is  con¬ 
ducted  in  the  early  afternoon  between 
1300  atui  1.500  hours,  when  the  F\^  I 
codes  calculaterl  at  1.300  hours  still 
apply.  Ignition,  using  drip  torches,  is 
carried  out  in  a  “line-fire”  jiattern 
across  the  narrow  end  of  each  rectan¬ 
gular  plot.  The  fire  then  hums  with 
the  wind  (see  fig.  3). 

During  each  hum,  CFS  personnel 
monitor  rates  of  spread  on  a  grid  sys¬ 
tem  in  each  plot.  Both  visual  map¬ 
ping  techniijues  and  remote  timing 
devices  are  used.  Oliservations  on 
flame  height,  crowning  |)otential,  and 
sjiotting  are  recorded.  Wind  S|)eed 
and  direction  are  monitored  continu¬ 
ously  throughout  the  hum.  Each  fire 
is  well  documented  using  still 
cameras,  movies,  and  videotape  re¬ 
cordings.  Pictures  taken  at  ground 
level  and  in  strategically  located 
scaffolds  and  towers  allow  further 
analysis  of  each  fire. 

The  combination  of  wifle  firelines. 
aerial  surveillance,  and  ample 
wetting-down  of  surrounding  areas 
have  resulted  in  no  significant  fire 
control  problems  being  experienced 


to  date  in  the  |)rogram.  Anv  s|)ot  fires 
occurring  outside  the  firelines  were 
ipiicklv  detected  and  extinguished. 

Post-Burn  Sampling  Procedure 

After  each  burn,  aerial  fuel  weight 
consumption  is  calcnlated  through 
observation  of  all  individual  trees 
within  the  10-percent  cruise  area. 
Both  the  |)ercentage  of  crown 
consumption,  as  well  as  the  size  class 
of  fuel  particles  consumed,  are 
noted.  The  total  weight  of  aerial  fuels 
consumed  hv  the  fire  is  tahidated  hv 
referring  to  the  |)rcviouslv  con¬ 
structed  aerial  fuel  weight  tables  for 
that  fuel  tv|)e. 

Fine-intersect  transects  are  rerun 
in  order  to  compute  the  amount  of 
downed  woodv  surface  fuel  remaining 
and  thus  the  weight  of  surface  fuel 
consumed  during  each  burn.  All 
herbaceous  material  on  each  plot  is 
consumed  hv  the  fires. 

An  average  dept h-of-hurn  figure 
for  each  plot  is  calculated  by  averag¬ 
ing  measurements  from  100  t-har 
pins  located  systematically  through¬ 
out  each  plot.  This  average  l)urn 


depth  is  then  converted  to  fuel  weight 
consumption  using  the  hulk  density 
figures  determined  earlier. 

Ecological  studies  into  the  effects 
(jf  fire  behavior  on  regeneration,  un¬ 
derstory  vegetation  succession,  and 
Soil  nutrient  distribution  are  initiated 
after  each  burn.  Reassessments  are 
made  in  subse(pient  years. 

Summary 

1  he  relationships  between  total 
fuel  consumption,  depth  of  burn,  rate 
of  sjuead.  and  fireline  intensity,  and 
the  component  codes  of  the  F'W  I  sys¬ 
tem  are  investigated  in  detail.  From 
this  information  the  fire  behavior  in¬ 
dices  |)redictitig  fire  behavior  for 
specific  weather  conditions  are  de¬ 
veloped  and  issue  to  Provincial  fire 
control  personnel. 

W  henever  |)ossible.  general  fire 
behavior  oliservations  made  on  ongo¬ 
ing  wildfires  are  incorporated  with 
ex[)erimental  data.  Although  logistics 
on  wildfires  do  not  permit  the  type  of 
detailed  sampling  that  is  possible 
with  controlled  burtis.  monitoring  of 
these  fires  often  provides  fire  be¬ 
havior  data  under  explosive  condi¬ 
tions  when  Provincial  manpower 
shortages  |)reclude  experimental 
fires.  In  addition,  it  provides  an  op¬ 
portunity  to  determitie  how  rejiresent- 
ative  the  experimental  burns  are  of 
the  real-world  situation. 

Further  experimental  burns  are 
necessary  (particularly  under  high  to 
extreme  fire  danger)  in  both  the  ma¬ 
ture  and  immature  jack  ])ine  plots  be¬ 
fore  an  adetpiate  range  of  data  will  be 
available  to  confidentlv  predict  fire 
behavior  in  these  tyjies.  \\  hen  burn¬ 
ing  is  com|)lete,  F’BPs  will  be  issued, 
and  all  data  will  be  published. 

As  mentioned,  work  in  s|)ruce 
bucbvorm  infested  balsam  fir  stands  is 
just  beginning.  It  is  anticipated  that 
the  experimental  Fuirning  [irogram 
will  be  extended  to  include  other  im- 
{)ortant  fuel  types  in  the  tiear  future. 
W  here  common  fuel  types  exist  in 
different  Provinces.  CF’S  fire  re¬ 
searchers  will  cooperate  in  develo|)- 
ing  pertinent  fire  behavim'  indices. 

Continued  on  page  19 
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Thomas  R.  Maskus  and  Greg 
Lusk 


W  iiul  \elocitv  is  the  most  influen¬ 
tial  parameter  of  fire  spread.  Chang¬ 
ing  of  onl\  this  variable  ean  cause 
fire  danger  ratings  to  vary  greatly. 
Su(  h  things  as  manning  and  specific 
action  guiiles.  calculations  of  initial 
attack  lories,  estimations  of  lire  oc¬ 
currence.  [mhlic  awareness  of  Inirn- 
ing  conditions,  issuance  of  burning 
permits,  woods  closures,  and  pre¬ 
scribed  burning  are  all  indirectly  af¬ 
fected  by  wind  velocity  through  fire 
danger  rating  systems. 

I'o  determine  wind  velocitv  in  the 
past,  anemometers  were  eijuippeil 
with  buzzers,  flashers,  counter¬ 
timers.  or  ilial  recorders  with  the 
wind  speed  determined  bv  referring 
the  counted  number  of  liuzzes  or 
flashes  in  a  specific  time  period  to  a 
ronversion  table.  In  later  models 
wind  sjieed  was  read  directly  from  an 
elect romec ban ical  counter. 

rhe  Michigan  Department  of  Natu¬ 
ral  Resources  Forest  Fire  Division, 
and  many  other  fire  agencies  still 
using  the  electromechanical  wind- 
speed  counters,  i-onsistently  exjieri- 
ence  missed  and  double  digit  counts, 
reset  assernblv  malfunction,  and 
mechanical  failures.  Although  elec¬ 
tronic  instruments  could  achieve  the 


Toni  Maskus  is  the  Regional  Radio 
Technician,  and  Greg  Lusk  is  the  Re¬ 
gional  Fire  Control  Specialist  for  Re¬ 
gion  1  of  the  Michigan  Department  of 
Natural  Resources  in  Marquette, 
Mich  . 


desired  performance,  such  instru¬ 
ments  are  not  available  on  the  mar¬ 
ket.  This  led  to  the  design  and  fabri¬ 
cation  of  the  model  descrilred  in  this 
artiide. 

d’he  digital  electronic  wind-speed 
indicator  is  of  comparatively  low  cost 
($.50)  and  of  simple  design.  It  is  reli¬ 
able,  accurate,  and  com|)atible  with 
e.xisting  anemometers.  It  operates 
from  a  120  VAC  60-hertz  source,  anil 
of  great  importance,  is  fabricated 
from  readily  available  parts  (7400 
series,  transitor-to-transitor  logic 
(T'fL)  integrated  circuits).  ith  a 
slight  change  in  ilesign  it  could  also 
be  operated  from  a  direct  current 
battery. 

The  Circuit  Operation 

The  indicator  consists  basically  of 
two  sections — the  event  counter  with 


displays  and  the  electronic  timer. 

The  event  counter  transmits  pulses 
(electrical  contact  closures)  from  the 
anemometer  to  the  electronic  gate 
that  I'ontrols  passage  to  the  pulse 
counters  and  light-emitting  diode 
displays.  The  time  ilividers,  which 
are  fed  from  the  60-hertz  power  line 
frequency,  mainlv  [rrovide  a  pulse  at 
the  end  of  a  10-minute  period  to  con¬ 
trol  the  gate.  Also,  one  pulse  per 
second  is  picked  off  for  self-testing 
|)ur|>oses. 

By  feeding  these  1-second  pulses 
into  the  event  counter  input,  the  dis¬ 
play  will  indicate  whether  600  pulses 
are  being  passed  on  upon  completion 
of  the  10-minute  period.  This  pro¬ 
vides  a  check  of  all  the  circuitry 
within  the  indicator. 

To  activate  the  self-test  feature  and 
to  assure  a  full  10-minute  pulse 
Continued  on  page  18 
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Electrical  diagram  of  the  digital  electronic  wind  speed  indicator. 
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Helicopter 

Management 


Everett  M.  Stiger 


Flood  survivor  being  removed  to  the  first  aid  station.  (Photo  by  Fort  Collins  Coloradoan) 


On  the  night  of  July  31,  1976.  the 
nortliern  Front  Range  of  Colorado 
was  hit  hv  a  massive  flash  flood  that 
left  in  its  wake  139  dead,  hundreds 
homeless,  and  damages  in  the  mil¬ 
lions  of  dollars.  Helicopters  plaved  a 
kev  role  in  the  rescue  ol  survivors. 


Mr.  Stiger  was  the  Air  Command  Op¬ 
erations  Officer  on  the  Big  Thompson 
flood  rescue  operation .  He  is  currently 
assigned  as  Zone  Fuels  Management 
Officer  in  Region  1  of  the  Forest  Serv¬ 
ice .  He  is  stationed  in  Helena.  Mont . 


removal  ol  the  dead,  and  the  move¬ 
ment  of  disaster  teams  into  the  strick- 
ened  area,  which  was  completely  cut 
oil  from  overland  vehi<  les.  Eight 
hundred  sixtv  survivors  were  rescued 
on  the  first  dav  folh)wing  the  Hood  hv 
as  manv  as  17  helicopters.  re|)resent- 
ing  the  Forest  Service,  St.  Anthony 
H(jspitars  flight  tor  Life,  many  pri¬ 
vate  companies,  the  .4ir  National 
Guarfl.  the  U.S.  Air  Force,  and  the 
I  .S.  Army. 

The  ileath  toll  would  undouhtedly 
have  been  much  higher  if  the  heli¬ 


copter  evacuation  had  hogged  down 
because  of  logistics,  technicalities, 
or  jurisdictional  problems.  .Many  of 
the  survivors  had  alreafly  spent  a 
raiti-soaked  night  outdoors  in  nothing 
more  than  their  bed  clothes.  Death 
from  exposure  would  have  been  in¬ 
evitable  lor  manv  if  they  hafl  been 
forced  to  s|)end  another  night  without 
shelter,  particularlv  since  the  second 
day  after  the  flood  was  shroudeil  in  a 
cold,  damp  fog.  The  first  day  fol¬ 
lowing  the  Hood,  however,  was  clear 
Continued  on  next  page 
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with  reasotial)ly  good  flying 
conditions. 

Sheriff  Has  Lead 

It  is  to  the  credit  ol  the  Larimer 
Comity  Sheriff s  Office  (the  Sheriff s 
Offices  are  the  leaii  agencies  in  a 
natural  (disaster  in  Colorado)  that 
they  quickly  realizerl  the  magnitude 
of  the  disaster  and  did  not  hesitate  to 
activate  the  Northern  Front  Range 
Fire  Alliance.  The  Alliance  is  made 
up  of  all  agencies  responsible  for  fire 
protection  on  the  northern  Front 
Range. 

As  a  member  of  the  Alliance,  the 
Forest  Service  was  requested  to  or¬ 
ganize  and  manage  the  air  evacuation 
because  of  that  agency's  experience 
in  aviation  management.  Other  mem¬ 
bers  of  the  Alliance,  including  the 
Coloratlo  State  Forest  Service, 
Bureau  of  I.,and  Management,  Na¬ 
tional  Park  Service,  and  Larimer 
County  Sheriff's  Offices,  were 
i  n  V  o  1 V  e  rl  in  other  phases  of  the 
operation. 

Air  Command 

An  air  command  wms  established  at 
daybreak  on  Sunday  morning,  August 
1.  near  the  mouth  ot  the  Big  Thompson 
Canyon  in  a  field  capable  of  siqiport- 
ing  the  large  number  of  helicopters 
exfiected.  Gaining  control  of  all  air¬ 
craft  already  in  the  area,  and  then 
maintaining  this  control  as  additional 
ships  arrived,  was  most  urgent.  An 
air  space  restriction  had  already  been 
requested  through  the  FAA  and  was 
in  effect  by  daylight.  A  local  fire  de- 
partment  provided  a  blackboarrl,  and 
soon  a  trailer  was  available  for  the  air 
comtnand  group. 

The  first  job  was  to  identify  each 
aircraft  and  list  it  on  the  blackboard 
so  that  the  location  and  mission  of 
every  ship  involved  would  be  readily 
visible  to  air  rescue  command  |)er- 
sonnel.  This  helped  them  to  control 


the  air  traffic  on  rescue  missions  and 
at  the  heliport. 

The  air  command  group  was  deal¬ 
ing  wi  th  as  many  as  eight  different 
helicopter  groups,  each  with  a  differ¬ 
ent  set  of  operating  procedures,  and 
with  flood  survivors  who  for  the  most 
part  had  never  been  near  a  helicop¬ 
ter.  It  was  deciderl  to  use  the  Forest 
Service  and  Sheriff s  flffice  helicop¬ 
ter  managers,  exclusivelv.  since  thev 
were  trained  at  the  same  helicopter 
management  training  session  con- 
flucted  by  the  Forest  Service.  This 
would  insure  standard  operating  pro¬ 
cedures.  Military  and  private  com¬ 
panies  respected  this  decision  and 
followed  the  air  traffic  controller's 
and  pad  controllers'  directions  with¬ 
out  (juestion.  Landings  and  take-offs 
were  controlled  via  radio  and  visual 
contact  with  ground  controllers. 

Local  firemen  were  given  instruc¬ 


tions  in  how  to  assist  survivors  off  the 
ships  and  quickly  became  adept  at 
handling  the  flood  victims,  recogniz¬ 
ing  the  need  for  any  special  treatment 
required.  They  personally  took  the 
individuals  to  the  f)roper  emergency 
treatment  facilities  at  the  heliport. 
Additional  <|ualified  heliport  manag¬ 
ers  were  brought  in  from  other  Na¬ 
tional  Forests  and  Forest  Service  Re¬ 
gions  as  the  rescue  operations 
stretched  into  several  days. 

Three  major  heliports  were  estab¬ 
lished:  the  operations  heliport  for 
small  and  medium-sized  ships  with 
emergency  medical  facilities,  a  larger 
heliport  for  the  Army  Chinooks,  and 
the  third  for  a  body  collection  point. 

The  communications  officer  re¬ 
quested  F'AA  to  assign  an  emergency 
VHF  channel,  so  all  rescue  ships 
could  communicate  with  each  other. 
VHF  ground  units  from  the  Boise 
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Iiiteragctuy  Fire  (ienler  provided  llie 
air  traffic  controller  witli  fjround-to- 
air  eotnnumiealions.  Slii[),s  flew  pre¬ 
planned  trips  up  and  down  eanvon  to 
j)revent  air  collisions.  I’lie  most  ex¬ 
perienced  helicopter  managiers.  holh 
Forest  Service  and  Sheriff's  officers, 
were  tno\ed  inl()  the  eanvon  to  hel[) 
survivors  gel  to  preselected  pickn|) 
points  and  onto  the  aircraft.  Accord¬ 
ing  to  predetermined  plans,  small- 
and  medium-sized  helicopters  were 
used  to  niove  isolated  groups  of 
|)eople  to  pickup  points  where  the 
large  Army  (ihinooks  could  land. 

I  he  pilots  lhemseK  t‘s  selected  the 
helispots  and  proxided  the  best  |)os- 
sihle  intelligence  concerning  actual 
conditions  and  needs  within  the 
sirickened  area.  An  intclligcmc  co¬ 
ordinator  gathered  mformalion  Irom  the 
jiilols  as  the\  airivcd  at  the  base 
helif)oii.  Ibis  intelligence  was 
cleared  directiv  with  the  Sheriffs  Of¬ 
fice  and  jirovided  the  basis  for 
scheduling  missions.  1  he  first  prior¬ 
ity.  of  course,  was  evacuating  sur¬ 
vivors.  I  hen  came  the  task  of  remov¬ 
ing  bodies  and  gf'tting  disaster  teams 
into  the  eanvon  to  jiroleci  propertv. 
and  of  restoring  utilities,  commenc¬ 


ing  cleanup,  and  coil'll  i  net  i  ng  an 
emergencN  mad. 

During  the  earl\  stages  of  the  o|)- 
eration.  there  were  main  violations  of 
the  restricted  airspace  and  se\('ral 
near  misses.  An  f  \  A  inspector  was 
assigned  to  the  air  command  to  ob- 
ser\e  and  take  de|)osilions  Irom  hdi- 
copler  pilots  and  other  eyewitnesses 
to  obvious  violations.  I  be  presence  of 
the  f  A  A  inspector  helped  detei  fur¬ 
ther  \iolalions. 

Hccogniziug  the  importance  and 
need  to  keep  the  public  informed, 
two  “press  flights"  v\crc  scheduled 
each  da\  after  all  siiiwixors  had  been 
evacuated,  riie  press  was  notilied 
when  these  flights  would  be.  and  the 
llighls  were  made  on  schedule.  I  lit' 
members  td  the  press  appret dated 
and  respecletl  this  schedule. 

A  |)ilol  ami  heliport  personnel  de¬ 
briefing  was  held  each  rntuiing.  and 
a  briefing  of  tbe  day's  planneil  ac¬ 
tivities  was  htdd  in  iht'  morning,  with 
all  helicojiter  units  paraticipat  ing. 
ihis  |iroviib'd  an  opjiortniiilv  to  dis¬ 
cuss  problems  ami  safety  and  to  as- 
cmlain  that  all  peisonnel  iindeistood 
pi  ocedli  res. 

One  of  the  problems  that  arose  was 


that  the  compb'tion  of  missions  was 
not  being  logged  in  writing.  I'he 
Sheriffs  Office  detiuinined  mission 
|irioiitv.  and  the  assignment  was 
made  in  writing  and  hand-carried  to 
the  |)ilot  upon  his  return  to  the 
heli|'ort.  However,  no  accomiilish- 
menl  record  was  being  ke|)t.  Ibis  re¬ 
sulted  in  several  duplicate  missions, 
because  it  was  not  known  whether  an 
assignment  hail  been  completed  or 
not.  flic  problem  was  corrected  by 
having  the  pilots  return  their  mission 
sheet  and  then  get  a  new  mission 
sheet,  file  completed  assignmcnl  was 
kept  on  file  in  the  air  command 
center. 

I  he  .Air  .National  (dnard  and  ('.iv  il 
All  I’atrol  provided  personnel  famil¬ 
iar  with  air  operations  to  assist  in 
euinmetable  wavs.  Local  fire  depart¬ 
ments  provided  engine  companies  for 
possibb'  heliport  emergencies. 

Ibis  safe  and  successful  rescue 
o|)eration  can  be  attributed  to  five 
major  points: 

•  Aircraft  control 

•  Diialilied  personnel 

•  Well-defined  organi/ation 

•  Uniform  procedures 

•  Mission  control. 
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A  flood  victim  being  loaded  onto  helicopter  for  transportation  to  the  body  collection  point.  (Photo  by  Fort  Collins  Colora¬ 
doan) 
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Reporting  Near  Fire  Starts 


Lloyd  Anderson 


Willi  the  arrival  ol  tiie  1977  fire 
season  niany  lire  managers  liegin 
thinking  ahoul  implementing  some 
form  of  a  prevention  program.  Many 
are  returning  irom  a  multitude  of 
meetings,  conferences,  ami  work¬ 
shops.  all  of  which  have  systcmatic- 
allv  taught  them  how  to  |)re\enl 
fires.  The  first  task,  that  of  defining 
the  problems,  seems  easily  accom¬ 
plished.  One  can  choose  from  a  vast 
array  of  fire  causes  ranging  from 
arson  to  escaped  warming  fires.  Cer- 
tainlv,  statistics  have  repeatedly 
pointed  to  these  ''classical  ”  problem 
areas  as  being  must  worthy  of  the 
prevention  dollar,  and  |)erhaps  this  is 
justiliablv  so.  Unfortunately,  in  order 
to  become  a  statistic,  and  thereby 
tiualifv  for  attention,  a  fire  bas  to  lie 
the  consumaling  factor.  There  is  little 
doubt,  at  least  in  my  own  mind,  that 
we  are  ex[)eriencing  many  more  fires 
than  those  actually  being  rejiorted. 

Sometimes,  for  exam|)le,  certain 
models  of  chain  saws  can  start  a  fire. 
These  fires  are  usually  delected  and 
easily  extingidshed.  They  are  seldom 
reported,  hov\eyer,  since  no  one 
wants  to  admit  having  started  a  fire. 
Consecpiently.  these  fires  never  be¬ 
come  statistics.  Kach  one  of  these 
"near  fire  starts"  could  have  resulted 
in  a  Indocaust  had  the  conditions 
Ireen  right. 

If  a  conflagration  had  occurred, 
would  our  1977  prevention  programs 
be  addressing  tbe  root  cause  in  an  at¬ 
tempt  to  prevent  a  recurrence?  Prob¬ 
ably  so.  However,  when  trying  to  fle- 
sign  a  total  fire  protection  regime  for 
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A  Weyerhaeuser  Company 

EO.Box  188 

Longview,  Washington  98632 


ATTN.:  Lloyd  Anderson 


NEAR  FIRE  START  REPORT 

Many  technological  advances  that  have  resulted  in  safer  equipment  (e.g.,  spark  arresters)  have 
come  from  input  by  cutters,  yarder  engineers,  etc.  If  you  have  experienced  a  near  fire  start  or 
know  of  potentially  hazardous  practices,  please  fill  out  this  card  and  send  it  to  the  Longview 
office.  You  will  be  assured  of  anonymity  and  prompt  follow-up. 

•  A  fire  (any  size)  was  caused  by _ 


•  I  believe _  is 

hazardous  and  has  the  potential  for  causing  a  fire. 

•  Comments,  suggestions  or  ideas _ 


Mr.  Anderson  is  a  protection  forester  Front  and  back  of  Weyerhaeuser’s  “Near  Fire  Start  Report.”  These  reports  permit 
with  the  Weyerhaeuser  Company  in  employees  to  help  with  the  fire  prevention  job,  and  yet  remain  anonymous  if 
Longview.  Wash.  they  wish. 
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W  itii  (lislrihiitioii  accomplisluMl, 
we  nuist  titeti  decide  what  to  do  with 
tile  incoming  cards.  No  doulit  there 
will  he  some  derogatory  replies,  hut 
for  the  most  jiart  we  expect  sincere, 
constructive  comments,  d'heretore.  if 
we  expect  to  kee|)  this  a  viable  means 
of  communications,  we  must  be  |)re- 
pared  to  follow-u|)  promptly  on  each 
and  every  suggestion  that  comes  in. 
If  an  em|)loyee  feels  that  something  is 
important  enough  to  sit  down  ami 
take  the  time  to  fill  out  one  of  these 
cards,  we  certainlv  owe  him  a  re- 
sponse.  One  wav  of  doing  this  is  to 
])rint  the  results  of  follow-up  investi¬ 
gations  in  a  monthly  newsletter  or  in 
the  minutes  of  monthly  safety  com¬ 
mittee  meetings. 

W  e  are  looking  forward  to  favora¬ 
ble  response  to  this  trial  project.  Oer- 
tainlv,  if  it  is  well  received  we  will  be 
one  ste|)  farther  down  the  road  to 
preventing  wildfires. 


an  industrial  logging  operation,  “af¬ 
ter  the  fact”  fire  prevention  programs 
can  be  ex|)ensive.  (iertainlv  it  would 
be  more  realistic  to  address  a  prob¬ 
lem  area  before  it  becomes  a  statis¬ 
tic.  Aside  from  the  c  lassical  jiroblem 
areas,  we  are  sometimes  at  a  loss  as 
to  how  to  go  aliout  figuring  out  what 
some  of  these  potential  problem  areas 
are.  VX  e  could  devise  some  method 
wheri'by  the  actual  man  on  the 
ground — the  forester,  the-  logging  fore¬ 
man,  or  the  woodsworker — (oiild 
anonymously,  and  without  fear  of 
criticism  or  of  losing  his  job,  convey 
his  first  hand  ex|)eriences  with  fire 
starts  that  never  really  materialized 
into  am  thing  larger  than  a  spot.  Then 
we  wouhl  have  a  better  idea  of  where 
v\  e  should  spend  our  prevention 
tiollar. 

One  possible  method  lor  obtaining 
this  input  is  to  use  business  re|)ly 
car<ls  that  woidd  be  made  available  to 
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everyone  who  works  in  the  woods. 
During  the  197  7  lire  season. 
W  everhacHiser  Gomiiany’s  Southwest 
Washington  Region  vcill  test  this  con- 
ce|)t  bv  making  such  cards  available 
to  all  woods  |)ersonnel. 

The  card  will  contain  a  litu*  for  re¬ 
porting  lire  starts  of  any  size,  a  line 
for  reporting  potentially  hazardous 
situations,  and  room  for  comments, 
ideas,  or  suggestions. 

J  he  blank  cards  will  be  located  in 
crew  buses  and  in  the  various  camp 
offices.  J  hey  can  either  be  filled  out 
and  left  at  camp  or  be  taken  home 
and  returiu-d  via  Postal  Service  mail 
with  no  postage  necessary.  To  get 
these  cards  into  the  hands  of  the  |)er- 
son  who  doesn’t  v\ant  to  be  seen 
|)icking  one  u|).  they  mav  also  be 
placed  in  the  employees’  payiheck 
enveloj)es. 
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DIGITAL  ELECTRONIC 
WIND  SPEED  INDICATOR 

From  page  13 


Front  and  rear  views  of  the  indicator. 


tDUiit,  the  j)()\ver  and  llie  self-test 
switch  nuist  he  turned  on  before  the 
start/reset  switcdi  is  pressed. 

W  lien  the  power  is  turned  on,  the 
start/reset  Initton  must  he  [tressed 
mornentarily  to  reset  the  displays  to 
read  "zero.”  Tlien  a  new  lO-minute 
time  period  starts,  and  the  (ounter 
Itegins  the  counting  and  display  of 
pidses  from  the  anemometer. 

At  the  end  of  the  10-minute 
period,  tlie  count  indicator  goes  off, 
the  hold  indicator  comes  on,  and  the 
total  wind  speed  cstunt  is  held  on  the 
displays  as  long  as  the  jtower  is  on  or 
until  the  start/reset  switidi  is  [)ressed 
to  begin  a  nev\  10-niinute  period. 

Although  the  prototype  involved 
nse  (jf  a  predrilled  universal  type  cir¬ 
cuit  hoard,  hulk  (pianlities  of  the 
final  unit  should  have  custom  ty[)e 
hoaiils  lahricated  hy  ijualitied  com¬ 
panies  for  speed  of  asseinhh  and 
economy. 

d'he  indicator  uses  14  integrated 
circuits  of  the  74()f)  series  of  TTL. 
They  are  ine.\pensive,  give  adecpiate 
jmrformance,  and  are  readily  avail¬ 
able  from  electronic  sup|)ly  houses  or 
electronic  hohhy  stores.  The  three- 
display  readouts  are  of  the  Mansanto 
MAN-1  type.  This  tyjre  was  chosen 
for  its  high  brilliance  and  readability 
under  bright  daylight  conditions. 

The  piototy|>e  was  field  tested  at 
several  Department  of  Natural  Re¬ 
sources  stations  under  variable  wind 
speed  conditions  with  no  o[)erational 
[)rol)lems  encountered. 

Readers  interested  in  obtaining 
additional  information,  inclnding 
schematic  diagrams  or  sources  of 
{jrinted  circuits,  should  write  to: 
F’orest  Fire  Division,  Michigan  De- 
[vartment  of  Natural  Resources,  P.O. 
Box  190,  Marquette,  Mich.  498.55. 
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ONTARIO  RESEARCH 
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REMOTE-SITE 

COMMUNICATIONS 

from  page  4 

comniunications  were  established 
from  the  remote,  transportable  station 
via  the  CTS  to  the  Comsat  earth  sta¬ 
tion  in  Clarksburg,  Md.  and  thence 
into  the  commercial  telephone  sys¬ 
tem.  d'bus,  communications  were 
achieved  from  the  remote  site  in  the 
George  Washington  National  Forest 
to  any  place  in  the  country  having 
commercial  telephone  service.  There 
W'ere  no  physical  connections  at  the 
remote  site  to  tele])hone  or  power¬ 
lines.  The  terminal  is  completely  in¬ 
dependent  and  self-contained. 

Demonstration 

The  site  selected  was  re|)resenta- 
tive  of  a  fire  camp  or  commaiul  post 
site.  It  was  a  clear,  flat  area  off  the 
main  road  and  near  forested  wild¬ 
lands.  The  Comsat  earth  terminal 
e(|uipment  had  not  been  tried  in  this 
location  or  any  [jlace  near  it  pre¬ 
viously,  so  the  situation  was  a  realis¬ 
tic  fiehl  demonstration  and  not  a  lab- 
orat(jrv  experiment. 

The  ecjuiprnent  was  set  up  in  less 
than  an  hour.  The  satellite  was  then 
located,  a  lock  on  the  main  antenna 
beam  was  achieved,  the  link  to 
Clarksburg  was  established,  and  the 
telephone  patch  was  completed.  In 
less  than  2  hours  from  the  time  the 
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van  rolled  into  the  site,  the  complete 
setup  and  checkout  were  accom¬ 
plished,  and  the  telephone  calls  were 
being  made. 

Calls  were  placed  simjilv  bv  dial¬ 
ing  the  area  code  and  number 
(o|)erator  intercept  was  oidy  for  long 
distance  charges).  Calls  were  placed 
to  the  F'IRFiSCOPF]  O|)erations  Coor¬ 
dination  Center  (OCC)  in  Riverside, 
Calif.,  the  Boise  Interagency  Fire 
Center,  and  other  locations  from  the 
east  coast  to  the  west  coast.  The  line 
was  (piite  clear  at  all  times  (better 
than  some  office-to-of f ice  calls). 
Those  who  were  not  aware  of  the 
demonstration  were  sur[)rised  when 
tohJ  of  the  routing  of  the  call. 

Copies  of  a  ma[)  and  a  situation  re¬ 
port  were  telecopied  from  the  remote 
site  to  the  FIRESCOPE  OCC.  The 
adeipiacy  of  the  link  for  sending  such 
information  via  telecopies  was  clearly 
shown.  Telety|)e  and  other  terminals 
compatible  with  the  telephone  system 
may  also  be  used.  Figure  2  shows  a 
terminal  and  telephone  adjacent  to 
the  van  with  the  antenna  in  the  back¬ 
ground. 

Fitting  Accomplishment 

According  to  Bill  Morton,  Leader 
of  the  Eorest  Service  Washington  Of¬ 


fice  Communications  and  Fdectronics 
Gron}j,  last  year  marked  the  6{)th  an¬ 
niversary  of  F'orest  Service  field 
communications.  It  is  fitting  that  this 
first  direct  use  of  a  satellite  for  field 
communications  by  the  F’orest  Serv¬ 
ice  was  accomplished  in  1976. 

Summary 

The  technical  and  o|)erational 
feasibility  of  using  a  transportable 
earth  station  for  reliable  communica¬ 
tions  from  a  remote  site  in  F’orest 
Service  applications  has  been 
adeipiately  demonstrated.  1'he  remote 
terminal  can  be  packaged  in  a  land 
vehicle,  or  it  can  be  airlifted. 

There  is  still  considerable  effort 
reipiired  in  determining  operational 
satellite  availability,  cbannel  avail¬ 
ability,  fre(|uency  allocations,  licens¬ 
ing,  regulations,  and  completing 
necessary  agreements  before  tbe  sys¬ 
tem  can  be  made  available  for  routine 
or  ernergencv  operations.  Develop¬ 
mental  work  is  underway  in  researcb, 
working  in  conjunction  with  the 
F'orest  Service’s  Washington  Office 
Communications  and  Fjdectronics 
Group  on  the  allocations  and  regula¬ 
tions,  to  provide  siudi  a  system.  A 
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